On the role of the south Pacific subtropical high 2 at the onset of El Niño events 3 4 METHODS 5 Wind Equator. In contrast to the Trade winds in the Atlantic Ocean, the Trade Winds 6 in the Pacific Ocean are symmetric about the ~5°N -~8°N of latitude, rather than the 7 geographic equator (Extended Data Fig.1a-b). This is confirmed by Sailing 8 Directions 26 and Routeing Chart 5127 (2012) published by UK Hydrographic Office 9 (Extended Data Fig.2), suggesting that the NE Trade Winds may divert to NW or 10 westerly once crossing the ~5°N -~8°N of latitude. This can explain why the westerly 11 winds can be seen in north of the equator in the western equatorial Pacific during El 12 Nino events. The seasonal southward shifts of the Trade Winds are considered to be 13 able to induce westerly winds during non-El Nino periods due to the elliptical shape 14 of the SPSH but not sufficient to trigger El Nino events, rendering the occurrences of 15 the westerly winds during non-El Nino periods more plausible. 16 17 The superposition of the NW or westerly winds onto a southward shift of the SPSH 18 pushes the ECC eastward and southward to the geographic equator or more south, 19 bringing the giant pool of the warm waters to the central and the eastern equatorial 20 Pacific, thus leading to SSTs anomalies. The weakening of the SE Trade Winds due to 21 southward migrations of the SPSH allows for a wide southward extension of the 22 104
westerly wind fetch (Extended Data Fig.1b) . The magnitude of the westerly wind 23 fetch is determined by the meridional position of the SPSH. 
35
The wind roses in pink color indicate the direction, intensity and frequency of the Winds. The intensity 36 of the winds from any direction is given by the thickness of the staff while the frequency is given by 37 the length of the staff. The inlet map is a large scale of the square in red color, showing a frequency of 38 ~40%-50% SE Trade Winds (~45% Easterly) in July between ~0°N ~5°N in the middle of the Pacific.
39
More details in text can be found in Sailing Directions. Fig.5 ).
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The relationship of a coupled SST-WSC is also employed (Lian et al., 2014) . The 101 initial longitude of the westerly winds is set to 150°E (the area in west of the 150°E is 102 largely influenced by the regional circulations), with a magnitude of 0.08 Nm -2 . In in agreement with the observations (Fig 5. & Extended Data Figs 5-6) , the model 
